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Award Winping Energy Eaucation Activities 



Edited by Helen H. Carey 



ITiis booklet contains brief descriptions of 
the winning entries to the NSTA Teacher Par- 
ticipation Contest conducted in Spring 1976 
This contest was part of a projec± in energ^ 
education sponsoted by the Education Programs 
Branch, Office of Public Affairs, U.S. Energy 
Research and Development Administration. The 
material is the responsibility of the authors 
and the National Science Teachers Association 



# 






An important part of NSTA'e Project to ^evelop Classroom ^Materials (KrlZ) 
on Energy Education Themes, wKich was supported by the Educa^tion Programs Branch / 
of the^uergy Research and Development Administration (ERpA) , was' the anncjuricement 
in the Spring a£'l976 of a nationwide teachers', contest for the. design of student ' 
activities around, energy tPiemes, The contest* was open to any teacher, in any 
disaipline, ami at any grade level, - / ' r - ' 



What NSTA was l"tK?king for were ideas for activities which' wo'pld fit easily 
into standard courses o,f study, and would, ^t the saine time, furtKer student under- 
standing of importa^nt— ^«¥i?rgy issues, • 

. • , .-t., ... : ...^^ 

This booklet provides a brief description of each . of 'ihe 10 Winning entries 
which "a panel of judges selected. We would like to pass these teaching ideas along, 
with the hope thi*t they will'stimuaate other classroom activitiea. We encourage 
you to try out these teachers' ideas in your own classroom, and pass the word to 
your teaching colleafgues. p. kf > ^ ' ' 

' y ■ ^ ^ ■ 

— 7, 
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ENEI^CtY UNIT FOR PjRIMA 

• : ' •• / ■ 


/ 

flY GRADES . 


Second and third graders learn ctbout e\ 
hands-on experiences. Students maj^e p: 
the geothermal Action of volcant)es. Tl 
vocabulary-building, lai^guage arts-, am 

— '■ ^x^. _ 


— — — ■ — 1 

lergy and Its "uses', with a series of 
Lnwheels, kites, and murala showing 
le unit correlates science, reading, 
1 geography.. 

r — ^ — — ' — ^ — — ' 


i . ' , , by Gracia' Brown, 
Lone. Pine School, Medforc 

iM ■ ^ r ' ' ' 
WHAT IS, ENERGY? ' • 


1 Oregon » ^ 

- ■ 
} ■ 



GETTING 
STARTED 



Try these ideas with your students: 

,1. For one class period make ',a list of the ways .people used 
^;^nergy during a school day 100 years ago. ' (Use pictures .of 
-old school houses and of recess ganies around the school yard, 
etc.^) Have students make, statements about differences between 
then and now. ' " / ' 



2. 



i 

Make ^ list of the-^yays muscle energy is used-eacii day. Ask: 
Do we use less mustle energy today, than chlldrer/of 100 years - ' 
ago? Can you think., of machines - that '-now do the work people 
on(!e did.by lifting, hauling, pull^Aifg and d^ragging things? 

Decorate a shoe box using„ati enerlgy theme and lettering. Have 
your students find and cut out 'pictures related to energy. . Pic- 
tures of electrical^^ appliance^, cars, large machines, etjc. should 
.go into the box. Hav^^' them make «a statement about what energy 
does. "It iffakes thin'gs go" may be considered a suffedcle'nt defi- 



nition for young children. 



\ 



W is 

WATER 

POWER 



A. There, are many films available Dhat describe^ the nature of energy.' 
After viewing, have eacb student write one"*fact about energy on 
an index card. Put the cards in the. Energy Box. Lkter, have 
^\ ^ students use these cards as captions for some of the pictures and 
show these on an energy bulletin board. ^ - 

' - / V; ^ ^ ' ' ' * V 

WHAT ARE OUR MAIN SOURCES OF ENgJlGY? ' . \ 

Think of a q'G^tion beginnittg with the letter W about water power, 
for This should be a quesT'lotl th^t yc/b are really curious about or would enjoy 
finding the answer to. | , 

' ' . " '^^"^ ' ■ ' 

1. Show pictures of rivers bnd dams. Ask your students to'^ake state- 
ments about what would happen in |a very dry ^^^'eason. ^at was on the^ land 
before the dam was built? \ Why^-fCan't water power be used by people every- 
where? Consider other limits of- water power. Make wide us^ of maps and^ i 



ERIC 



FOSSIL 
FUELS 



OIL 



. ) 
.NATURAL 
GAS 



COAL 



1 'sources of) j 



2. Begin a mlni-rbook of the 'sources ofA energy with pictures and • ' * 
•vocabulary words ^out water power. Jlake thisM Chapter One. - Chapter' 
Two will take up fossil fuels, c I ' " ^ 

Put the^ word. How on thfe chalkboard. Ask studehts to think of a 
■question that begins with this word about the, subj ect of oil. Point oup 
the letter "o^* in How - o for oil. ^ ' ' ^ "\ ^ 

. . 1. Hold'up a picture of. a. power planQ, Ask;, How. is oil used to 
make electricity? ,,Take students outside pp^e parkJHg" lot ./^sk questions 
about oil in makirig asphalt. Discuss h^^ing oil ^or homes/ Help students 
discover that^gasoline is made from oi 

2. Introduce the topic of natural gas by looking at iooking gas 
burners .in tlie school^caf eteria . ^ 

. ^ Y ■ - ■ 

3. Use the bulletin ftoard to illustrate the other wide qses/of oil 
products, especially In making plastics. * ' . 

^ " ' . 

A. Bring i^v^ piece df coal and have stud'ents^^list many, facts about 
coal. Where it is found, how it got in the ground, ^how it is gathered 
(mined), its main uses,, and its effects oh the environment. 

5. Discuss the limited amounts of fossil fuels. ' 



Hold up the picture of the f)ower plant again. Have the class discuss 
why an electrician or an electrical-, engineer might wc^k ln'<'th;is plpc^. 
Discuss electri'city as converted energy.^^-^At' this point ^-^-^ntroduce house- 
hold appli^ces as a topic ^d didcuss whab would hap^Den if all of a -sudden 
there was no' oil, -.natural 'gas , of coal. ,What^ould make electricity? 

\^ WHAT ARE THE ENERGY SOURCES FOR - THE* J^TURE? ' . " 



CONVERTED 
ENERGY 



What are, some of the ways we use the sun's energy? Have .students make , 
a cardboard model of. a solar cookfer or a solar motor- Have them describe to 
'the class hoj^ -tTie ^un m&kes these work. With some kits available, it, is 
possible for a small group of students to make a solar-powered battery^ that^ / 
will tu^n the. wheel^. * , ^ ' ^ ■ ' / 



S.UN 



1. SJiow one of ft he many films available on solar energy. After/the 
film, have, your students .make lists of, the limits and problems of solar 
energy. i ' ' . ^ " / 



WIND 



ERIC 



2. Use science kits and books to gather information about heat from 
the 'sun. .Have students give oral reports on .some' things they learned 
about the sun's energy. ^ * - v ' ^ ' 

■ . ■ ■ ' . ; ^ /.. N 

3. Patterns for making kites and pinwh^'ls are available everywhere. 
Have students demonstrate the advan Afees , liitdtSL and pfcfclem's associated 
with wind power by making and using models : kitefs, pinwheels, tinkertoy 
windmills etc. ■ 



A\ Read some poems abou 



t wind. There are som^ good choral reading 

. . . 



that can be used with this topic, as well 
in science ?tega2ines • - 



is soihe interesting articles 



' GEOTHER- 

MAL 
•^TEAM 

NUCL^lAR 



5. Energy^ in steamy can be 'introduced by. th£5 topic of hoX ^springs, 
t^ere and how have we used them in the past? .Have students d^w pioture^ 
of geysers, or makejp largq ^lural 'showing geothermal activity for the 
clas^room,^ iHave students^ make statements , about the limit'fe and problems — 
of gedthermal energy and ^lacoj^ these in writtejn form on the mural. 



6; Nuclear -energy can be 
kinds of ej^ectrical appliances- 
draw the inference ^hat ntj):l« 
energy. A 



HOW CAN WE, HELP SAVE ENERGY? 



ENERGY. , 
CONSERVA- 
TION 



7, Design and make 
Decide on a sii^le theme 




introduced through ^a discussion of the 
t will help run, Tpy^o help the stucj^nts 
energy will be converted, tci* electrircalV \ 



\ 




a p^^^teron Jtjjie topic of Energy Conservation, 
as Save Electricity and illustrate your 
ppst?er- with drawings-^ 'magazine pictures, . Write your slogshi-in larjge, • 
easy-to-read letters. Other ideas to use as themes are: We All Need The 
Sl/n's Energy, Save Energy, Turn Off, etc," . ' 

8', Take an energy. tour of the school. Have pencils and 'paper ' 
[handy to make lists of the way§ energy can be ^aved in the school ^building. 



NOTE: The NSTA Fact. Sheets on Alternative Energy 'Technologies , a set of 
19'^four-page fact sheets ranging over a full- list of technological op- 
tions for the future is now- available at low cost to teachers,' Write ko 
NSTA foir:linformatlon about these and lother energy materials for teacher^. 



ALUM 



^™ Rl^YCLINGv EXPERIMENT , 



This I experiment In recytliTig al.um^^i^^ energy awareness is de- 

signed for a high school Ghemis£ry class. It can^ easily be adapted for 
tjunlpr high school physical science or earth science ' classes . 



by Ronald G, ^ramp/torf ' 
Westsit^e High School, Omaha , Nebraska 



Is recycling just the ra.atter of starting a recycling center and collecting 
a jot of tans, papar, ^and* old bottles? Perhaps not. Perhaps ^oramenda:ble- erithu- . 
siasms are noj: often coupled with a realistic understanding Of ^he aspja.ct of 
hii^h energy use in recycl^g. In. this experiment students consider ^v/hether con- 
serving energy may have higfhejr.^priority than the : few pounds of material' that can 
be .^alvaged from, recycling^ THe first part of the experiment asks the students 
to consider, infontfally,, the topic of recycling waste aluminum, ''and sets the 
stage ^for the second part wh^re students compare ttie energy consumption in re- 
cycliri^ with the savings in (the amount «^f aluminum at the end of the process, 

^ ^ A procedure for this^ chemk^^y activity/ follows. it would suit yoi 

plirpQses to'' have the complete ^^cperlment, jj^w can receive ^it by sending 75 
NSTA for a xeVox .coj^.^) - However, this is . just a- brief outline of the expe 
in recycling aluminum. At the conclusion of the experiment, you can exp 
of the fo llowing goals wi 14 have been met. ■* . ' ^ 




General -go^ls , Irvt^foduoejd and- stimulated in the activity are/to;. 

1. Provide the *student with an opportunity to relate', .the recyclingyfirpcess 

to energy" consumption, cpst coqsideratlone , design feasibilities,: ;^nd - " . 
■ ' environm^entaJL advantages. / " ♦ 

■ ' ' / / y ^ ' ■ ■ ■ .■ - ; ^ 

2^ /Prdvide an opportunity td obs^erve alchemical change and to distinguish be- 
tween a chemical change and a physical*" one . v ' *. 



7 

\' • \ . ^ ■ ; ... 

3. Provide a method to • synthesize the , aluminum' compound 'Kal/SO^) 2 ' 12 H20/^), 
' from a piece, of scrap; aluminum Ifall'. . . '■' ^ - ^ , ■. 

A.. *l{itroduce chemical fbrmulas and relate them* to observations and ^events • 

5. \^Fainiliari5e students with laboratory equipment. • 

6. Introdupe the metric system. / 



/ 



i 



'10 



CHEMICAL jpi^TION OB^RVED: (suiimiary) 



2 Al(i^ + 2 KOH^;^) + 6 H20(i) 



2 (0»>4(aq) + 3 «2(g) 



2 kAi. (OH)^^^^j + 



2 Al (0H)3(s) + K2S04(^^) +2 H2Q: 
' , white ^teclpltate 

Al2(S04)3(aq) + 3:}l^(iy / 



Rx-3 2Al(OH)3(^j + ^ H2S\(aq) " 

Af te\standlng overnight, alum crystals ^^^ould be present as shown in the 'following 
reaction : ' - ' 



Rx-4 IC^ 



,+3 



, (aq) + Ar-(,^) +2S04(,q)-2 + 12 H2^(l) 



^KA1(S04)2 • 12H20(g) . 



:rystals^wlll 

and is an tdeal opportunity to Introduce S9me. students to crystal, grouping. 



Note: The appearance of the beautiful alum crystals^will will interest* the students 



chemi(;;als : 

Al(s) . 



1. Piece' of r scrap aluminum foil task .students to bring 
the it own- aluminum foil from hom^ef), 
Reagervt ' " 




le spl^tion, It;'re- 



H2S04aq)> 



Ca(0H)2(^) 




2. bottle of 1.5M potassium h^^r^cidc 
; qiAres 50 mi- for each stuqneK The solutj&n is pre- 
pared by addipg 84 grams ofUCOH^^ solution. 

3. Reagent BotthsTof 3M ^ulfi^ic^cid solution. It re- 



^ quites 25 ml. for each student. The solution is pre--. ✓ 
/pared by adairig 168 ml, of concentrated^HoSO/ pfer liter 



EQUIPMENT : ^ : 

^ 250 m ea^er 

- glas3 stirring'- rod 
-?/I0O ml graduated cylinder 

- hot plate ^ 

- mortar and ^pestle » 

- filter paper to^ fit 



of solution\ 
4... Small j ar of solid ca?^um hydroxide 

5. ^Bottle of :"dlrt> watl^r . 

: >v • / V--,-. - . . . 

' e. Ice - ^ , ; . 

) 



■ th^ filtering apparatus 
spatulav ; 
^small ruler - - 

wire gauze • \ 

400 ml beaker ^ 



ENERGY .IN ART" 



This unit ;og iearnihg experiences focuses on the . impact that energy will 
have on our architex:tural ,structures in the future. Secondary school art' V 
students (grades 10,11,12) learn' to 'correlate design and energy efficiency. 



0 



y Kathyr Ericksor . 
ichmond, ^Virginia\ 



.The unit Energy^ iu Art; helps studer^Jts explore architectural changes , ^examine . ) 
building materialp, recycle discarded .objects , and compute energy efficiency in 
;household appliances. ' The'' teacher ^s easily bbtained materials and "^needs very . = 
..litti in implementing Energy^ in Art into intermediate art * 

classy, grades. 10-12. By t^is time,' srudents should have had some contact with ^ 
energy \^nd the sources pf .energy in science classes. .Most will ^have acquired ,^ 
some compfe^ncfi in bisic drawing', c-omposition, perception of space, color values, . 
and: some uA^jers^ arcbltectural s^tyles. , They p^bablyo have learned the ^ ' 

elementfs of ciass/es. This unit provides fbr the 

further developi^nt and maint^naace of these skills. - ' V 

:. It wilT be helpful to fh'e teacher using the uAit to examine caret ully the / 
overall organization of the unit ^fore starting to use it. There are five les- 
sons, but each could^be taugh^ separate]^ if the teacher wishes. At the conclu- 
sion df the entire urat studies should/^ able to: ' , / 



Iv^ 
2.> 



3. 
4. 

5. 



, explain the impdflS^jice of fenergy irvarr.- 

explain some of tfie^feff ects energyS3se will^ h^ve on arcjhltectural ^ 
styles fn the future. . . ^ ^ ^ a 

' 3. define an energy efficient building:. ^ A 

compute wattages of appliances and equipment in use ih classroom", and 
use this ;information when the time, comes to purchase home appliances, 
recycle junk into a^sculptures i ' ' : - 

PqSBsible conclusions can take the form of s tudent, dra^ifigs of future homes and 
office buildings, thes^ drawings students musfe^^Tonsider the conp^pts of mass, 

space, plane,, texture," and proportloti. / They should be prepared to explain how 
the design is energy efficient and what^effects ^he design may- haVe on life 
style an<f on the environmeftt. , , " ; 

Junk'S<:ulpture. prpjetts must be undertaken without the aid of power tools.- 
A display: of thfe sculptures af fords a graphic presentation of the key concepts of 
Energy in Art. ^ ^ ' ^ • 



Lesson 1. Energy . >^ *^ ^ * 

Objective: Students should be able to develop original ideas about con 
municating energy throi^gh"^:. . ' ^ . ^ " 
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Materials: Record player, record alliums-, water colors, paint brushes, 
pans, water color paper (four sheets per ^tudent.)^ 

Getting Started . Ask: What is energy? What are some energy sources? 

^ . What* are some tyays we lis e energy in the classroom? Is 

energy used whenever we' create, a work of art? 

> ^ Activity Play four different beats or tempos using suitable re- 

^/ cordings. Have students watercolor to the beat using the 

I following art elements: form, color, line, and texture 
, . - to create a picture. Each picture should reflect a dif- 

ferent tempo and style. 

■ Follow-tjp Does music release energy? > 

Do wave lengths have anything to do with epergy? . ^ 

If so, how? How did music affect the aesthetic value 

of each painting? 
Can you tell from the painting that it reflects a specific 
beat of music? j ' ^ 

Lesson 2. Future Architecture f 1 • • . 

Objective: Students should be able to determine how energy availability^, 
-has been reflected in architectural styles. ^ 

' Materials: Pictures of solar houses, underground schools, picture of a , 
module; drawing paper and pencils. 

Getting Started . Ask: What ways has architecture changed over the last 

years? Look at the type of structures that presently exist 
^ and look at the construction devices that governed the 

^ form, and of the impact' technology has had on the design 

of buildings. Ask: How have building materials changed 
^ from then to now? 



Developing the Lesson : 



What does it mean to have an energy-efficient building?^ . 
How can a home be made more efficient? * \ 

How will solar energy devices affect sti&les architec- ' 
ture? (Sliipw pictures of solar heated/ctjoled homes.) 

How aesthetically pleasing are they? (ShowS^^leasant- 
appearing underground school building.) What effect oh 
energy efficiency would you gain^by building a school this 
way? Does this kind of building affect visual pollution? 
(Explain this term.) 

In what ways do you think new products such as plastics, 
new steels, urethane foam will affect f uturevarcjiitecture '. 
styles? How will'modules change the style of a^^chitectiire? 
(Show picture of a module,) ^- ' ^ ^ 



1 n 




Activity 



Draw a future home. Consider wli^t sources of energy will 
most likely 'he used in '2000 A^T>, , and new building materials 
Plan your hotoe for maximum' attractiveness and- liveabi^lity . 
Consider concepts of maas,. sj^ace, plane, texture, and pro- - 
protion. ^f^^ 



Le^soH 3. Energy in Ar<!liitecture (Continued) 



Complete drawings of futuristic home. At thd end of th^ class peri6d, each 
student will explain his drawing and list the. energy source. Explain how the 
designs show a consideration of energy efficiency and protects the environment.' 

Lesson 4. Appliance Efficiency 



Obje 
discuss i 




tarced , 



ctive: .Students should be ab;e to determine energy efficiency and ' ' 
Importance in class and at home. 

Ask: „.What Aijes it mean if' you say an appliance is an 
energy-efficient one? How is ef f iciency ^rated? 
(Appliances are rated on a scale from one to twelve, with 
rating number twelve being the highest or the most ef f i- 
cien't^ rating. ) , , 



Activity-Part 1 



Ask: ' How many of you.u^e energy efficient* appliances. 
Show studentis how to find the wattage of an appliance or 
equipment by locating a label on the appliance indicating 
the volts and amp^ (ampere)' and then multiplying /t as 
follows : ' 



f 



Volts 



Amps 



Watts 



Ask students to locate various pieces of ^equipment in 
the classroom and to compute their wattage. 

Chart the wattage figures for each piece of equipment on 
the, blackboard. ' \ ; 



Discuss ways that each piece of equipment can be replaced 
by either using hand-powered models or whether it would 
be better to purchase new* p'ieces of energy-efficient equip- 
ment . , ^ 



Activity-Part 2 



Students will desigrn^'a three-dimensional sculpture project 
with the following specifications: . ; 

1. The sculpture should consist of space, form, and tex- 
ture using found junk objects. These objects should 
be recycled into. a very aesthetic piece of sculpture. 

.2. It should be constructed without the aid of using 
powered tools that us^e electrical energy. 



3, Sketches^, for the "jujik project will be due by the 
nex-JL class period, A descrtfition on the method of' 
creating the sculpture and the type of materials, to 
ie usfed mu^t he listed on the back of the sketch. 
Students Should baring in junk objects ft>r the next* 
lesson, ^ 



Lesson 5. Junk Sculpture " - - ; ♦ \w 

\- 

Check with fhe' instructor to see if the materials used for the sculpture 
is junk and^ill.not need additional energy to reproduce. The only ' other means 
of energy to be used is that of the student, ' , . 

Students will be permitted to 'start their 3-D sculpture and to work on - 
these for 10-45 minute sessions, 'At th^ cdmpfletion of^ the sculpture, each ^ 
student will be required to list the various pieces of junk used in the' sculp- 
ture. Then they will be asked to list the sources of energy needed to make that 
piece of jurik, sculpture. The list of junk with the sources of energy and a 
title of the piece of art. will be placed beside the sculpture in a special exhi- 
T>it^ on eney^y in the school display case, 

« ■ » 

^ About Evaluation ^ • 

Watercolors should be evaluated on therstude^^Js- ability to react to the 
musjx^nd the energy actJLvity. The student will alsto be .evaluated on his facili- 
ty to l^ndle a pairit brush, his sensitivity t6 ranges of color value, his under- 
standing of composition, ^d his perception of . .space. The student will also be 
evfalua on his ability to follow directions. 

Energy efficient house drawings will be evaluated on imagination, line, 
form, their perception to space, and the student's facility in handling drawing 
instruments, ' ..^ . ' 

the sculpture will be evaluated on originality to use junk objects and 
to make them into an interesting piece of 3-dimensional sculpture using good 
skill performani^e, ' ' . 

Resources * * _ 



The Futurist , October X915 Magazine 

Creating Energy Choices for the Future , U,S. Energy Research and ^^velop- 
ment Administration. 
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ENERGY IS ALL AROUND 



This. series of five lessons introduces advanced second graders to the pri- 
mary sources- of energy and their main uses, as well as alternate sources-' 
wxnd nuclear tidal, and geothermal. The. activities encourage children to 
get involved with energy— feel it, see i^t , draw it, conserve it 



by Kathy Erickson 
Richmond, Virginia 



Lesson 1. V^lat is . Energy? 



Wh^t will^ you need ? • ' 
piece of coal, 
plastic toy 
chalkboard, overhead; 
redrawn pix 
hand-out //I 



2. 
3. 



4. 



Answer 
these: 



What Will Students Do ? 

1. What is energy? 

Do we use energy?- 
In what ways? 
How do we get our energy? 
Where is our energy stored?. 



2. 

3. 
4. 



f Ready for a fun way to learn? 

Stand and Do: Hopping ^ 
Clapping 

Sway , back and/forth 

Can we think of other ways to use energy? 
^ (Class suggestions are acted out) 

Activity ' 



1' ^ 




Match the words- with the picture. 



Another Energy Activity 



Guess- Vho? ? ? i 

Who uses energy? ' , ^ 
Who uses coal? What do we use coal for? 
^Who uses natural' gas? What for? 

lo uses toys iike these?, (plastic toy;' oil based) 



) 
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Lesson. 1. What is Energy? (Gontinued) 

What are our maiti sources of^ energy? Let's see if we can remember. S 
Sun (Solar 'energy)- ' 
Coal (Show piece of coal) 
Natural gas (It is odorless,, colorless) 
Oil (Show can ^or container of isample. 
Talk about^gas stations,.) ^ . 

We also have alternative sources, Thdy are; Wind 

. ^ Nuclear 

. r ' ^ y Tidal 

. . ■ " . Geothermal . ; 

How does the body use food. for energy? Let as see how? 



Lesson 2, ConservJ.ng Energy 
What wiCl you need? 



2; 



3. 



Class set 6f Handout #2 
(see below) * 

Pictures or slides that show 
energy bein^ conserved, 
(see ideas next page^ 

Find energy users. Ufee some 
of pictur'es next page, , 



Bodqu/<susbbdv 



HW IWIY EKRGY USEftS 





PboclC-PutI ^9 vvrt OS 
6or-e.ri€rcjY 



Tbodmikcsos 
c)rou3. - 



FoodicjiUtfsoun 
blood en^rtjy. 



Fia IN T* BLA« W© NAfC Tl£ SOURCE OF ENERGY. 
1. B_AT 5. LA^P 



2, T R _ C K 

3. I'- OK 
1. - UN 



5. T R A _ » 

7. C _ ft 

8. W _ 6 0 N 



V 



FILL IN/THE BLANKS, FIND ENERGY USERS 
Another Energy Activity 

Talk about ways to save energy. 
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Lesson 3. Energy Sources and' Conservation 



Miat will you need ? 



.Class sets -of Energy Flash Cajds^. Use any pr ^11 of the pictures on 
'^previous pages. • , " , ' " ' . 

What Will Stu dents ^Do? 

1.^ Discuss ways, to' conserve (saive) energy. 

Play a Flash- Card Game. Directions: Students divide into ' 
groups of two. One student will liqld up e^ch cacd fcJ'r^ the other 
' to explain the ^sdqrce of ene;-gy pictured and fiei^lon one way to . 

ACT^lTY conserve energy coming from this source. ^ . 




Another Energy Activity 

CJBlor the energy Flash Cards. 

Try to. find groups for the pictures 
to belong to. 



Lesson 4, Ener^ With Art ^ >^ 

What will you need? * ^ ^ 

' . ^ '> . 

1. watercolor paper / 

2. brushes ^ . - 
.3.. watercolors and pans 

What WllU Students Do ? / \ ^ ^ - . " ' 

1» ' Paint a picture about "Saving Energy At Home"'. 
/2, Explain their pictures orally. - 
^ 3. Display the picture to help their Kilassmatfes with- ideas , 



Jlnergy puppets 



Lessoi^ 5 
What will you qped? 
1." 



2. 



Copies of Hand-^Ob^ #5 
for evaluation. ' 
(And for speedy students 
to begin when their puppets 
have been made,) 
Art stipplles: crayons, 
scissors, pencils, tape.^ 




What Will Students Do? - 



1. Deslgh<> color,* and stuff a puppet with tissue. ' 

2. ^Divide' Into groups^ of three^or four and make up a puppet play. 
Decide on the energy £hlngs to say. • -V, 

. 3. Share your ^-mlhut^ puppet show with the class. ^ 



\ 





. ' 5 
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5 






6 - 








1 
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^ I. 

2. 
.5. 

4. 



ACROSS 
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M IS RUKO TO FLY A 

«TI. ^ ' 
Ml fHOUU) THY TO COHSCRVK OUR 

■ iV . 

Tm s . IS am oaioiiial 

SOURCI OP CNCMY. 



THY TO C , 9UII 

OIEMY. 

5. ' A LiMT I tinj^ us 

LI«<T. 

$r WS USt - TO MM OUK 
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Energy Evaluation Activity 

/^lil In the 'crossword with energy 
words. • Complete the energy sentences. 



r 
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: BLACK GOLb 

4 



Black Gold is )a role-playing simulation to acquaint students, in grades 7^12 
social studies or science cl>asses with thfe problems of securing new oil sup- 
plies,, This simulation involves students in a debate over offshore drilling 
,vs. Sii^ect imports of oil. 



, * - * J ' ■ . • . *^ tiy Rasanrie Fortner • ' • . " > 

" •■ , *- >Hi^<i*n Valley Intermediate S-chool, Roanoke, Virginia - ' 

. . , . :^ „ . ; ■ , • . ■ ' ': ■ . 

• ' > Modification -of , existing, teachiacmaterials in any. subject can allow-fctr exposure' 

basic energy, information,, ^ WhethetWp'unilt^'utfder consideration deals specifically ' 
L^J^ith^^an en^rgy^ problem, or uses energy facts as a vehicle for teaching other material, 

t-he signifi'^ance of the inf brmaeion- will usually be obvious. Students are generally' 
^'•4ware.of the- ,^nrer3y cr isis , and any unit - which, involves all class members can provide 
i many teachable -moments.' - . ^ 

' ' ■ ' ^ . ' ■■■ A'" ■ - ' . . ' ■ ' ' 

In developing a >u nit* on J "The Ocean in Danger .'^^ "I* used a role-playing activity to * 
'^^^■"^''^^^ '^he*problem of securing new oil ■ supplies'. Students considered , the growth and 
■ variety of oil related products, the rising. costs of these products, and the" location 

and richness known ofl reserves.- They also^ considered whether other resources 
Xcotrld be-subst.itueed for oil products, and how sotne costs' couJLd be lowered. They de-'" 
C^bhted ways to reduce their -use of oil. Students used the newspapers as a resource and 
found much information in the publications, of She'ri and Exxon Oil Companies. Reprints 
from the .Social Issues Resburces serfes and written informational packets from the 
.Environmental Protectlbn Agency and Energy Offices in may states were other valuable ' 
supplementary resourc~e -outlets . ' " V 

The .games could easily' t^ke two weeks of ' class time if it is preceeded by in-group 
discussions and individual %o..gro_up research. The class'might spend several days re-. 

•searching and discussing the effects of oil spills and performing dxperiments in re- 
moving oil from water. However, the duration of the active participation in the\role- 

. playing activity 'requires only ""three days. T ^ ' ' 

' Becoming a part of _a decision-making proce'ss can pep up a class atmosphere. In ' 
this game, the players become aware' of the gentle and npt-so-gentle means of persuasion 
that comes into play when such tilings as -politics , personal concerns, "and environmental 
preferences become enjqiqed. .The Coastal Problems Committee is called to consider the 
^Petro Oil Company •s.r'eqqest- to drill for oil on the continental shelf. Company repre- ^ 

• sentatives come'to the meeting prepared' tji offer alternatives to drilling, including thk 
; offer to construct- onshore refineries a!<a deepwater ports to serve super-tankers. 

" .Consultants in energy and marine, scientists testify and toffe^ opinions in opposition 
^ to the Oil Company. - Af ter Ifearing^e Questioning of all witnesses,' the Committee must 
make a decision to (1) allow the ofrcompahy t6 begin its seatch for oil, or (2) permj.t 



super-tankers to bring overseas' oil to cmshore refineries, or (3) seek o*her soiirce's 'of 
energy and deny requests. / . ^ . . \" 



/ 



Students with leadership qiiallties will undoubtedly claim the six witndsses' foles 
Other class members take' the roles of Committee members, bift , do not have specific roles' 
assigned. In reaching a decision, students become interested in a conunori problem and 
' •'he tieed^for evaluating all aspects ' of , the issue at hand. 'They take from the sim./ 
ulation- th^^idea of establish;Lng priorities ,- which is a valuable step in their becomlL 
actiye, ihformied citizens in the future.- * ■ v \ 



actiye, ihformied citizens in the future 
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ENEHGY, ECONOMY, EDUCATION 
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This unit for junior and senior high school students in general science, 
physics, and environmental science encoui!\^es students t;o explore the 

to look at^ thWsiDurces of 

o{.--p6ssible alternatives. 



energy use in their own sctfool buildl^ng - 
energy and make sifggestions for its better 



/ 



by .Georgian. Gross 
Union High School, Milll 



jrn. New Jersey 



The main thrust of much recent iriformfi^tion has been largely concentrated 
in two major areas j (1) the sources of energy, and (2) the conservation of 
energy. This last has mostly covered fhe hisavy use of energy by. the home- 
owner and automobile user: Less at^erition h\s been paid .to the "economic im- 
plications of energy conservation. It is toward this "lack that I fiave aimed 
my unft^ choosing the school building as a focus. * ' 

Any visitor/ to ^podern schools i^ struckyby the number of hall lights 
burning during the school day.^, Ofteh banks yof lights glow brightly beside 
sunny window walls. .The bjuilding ±s more often than not, either insufferably 
hot or as c^ld as an igloo. A close look sKtQja'that theme buildings are poorly 
insulated, Snd lacking in storm windows and corrtrollable^classroom lighting. 
L proppse the following, outline for a unit of study that could serve as an edi^-* 
cational tool for both student/s a'n^: administrators in teaching economically and 
envfronmen tally sound energy conservation. The unit can be developed as a 
classroom activity, or it^/can be expanded into a system-wide investigation .ino 
energy conservation. ' 

. . ' ^ . . *^ ' 

, I; Energy ^ ^ 

A. Flow — glass , \;ood , metals , concrete 

B. Uses — lighting, heating, incineration, cooling, hot water 

C. Sources — what fu^ls are used 

D. Conservation measures 

1. Use 

2. Insulation (costs, installation, effectiveness, ty|)es) 

3. Costs (reduced rates, etc.) - • 

4 . Measurement (meters , lab measurement) 
IXf Energy Use Practices . v 

A. Time (hours of lighting use, Keating, anH"" cooling) 



^ B. Mean tempejrature (day, nigh hallaTy^claersrO^s,' etc. ) , 

C. "Mean. lighting intensity (in halls» classrooms) 

D. Insulation (Where? Rf values, weatherstripping, storm windows, etc 

E. ^ Methods of heating and cooling (specific types) 
III. Survey of Energy Use - 

1 . 

A. Electricity (lighting) - . ' . • - 

' !• Kw used per fixture 
2. Number of fixtures ' • 

:3. Cost of electri.clty (calculated from rate applicable) 

B. Hedtlng/Coollng ' , . 

1. .Btu's*used per room, hall, etc. . 

2. Total* consumption per year 
Cost of heatlng/coollhg (calculated from rates applicable) 

ly. Determination of Energy Use ^ 

A. What Is the amount of lost energy and the estimated .cost of energy 
losses over a period of time (month, day, or year). 

B. Estimate heating/cooling losses through windows, walls, ceilings, 
doorways, floors. — 

V . Re commenda tlons 

A. Lighting (IntensltljBS, removal of fixtures, new switching patterns, 
* automatlce shut-offs, etc.) 

B. Heating/Cooling (changing mean temperatures. Insulation, methods) 

VI. Presentation of Dollar Savings to Board of Education 

A. Attendance at Board Meeting 

B. Publicity (report, posters , letters , etc.)" 
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ENERGY CONSUMPTION/CONSERVATION IN CONTAINER USE AND /TRANSPORTATION 
^'Xl^vestlgations Into Local Cpntainer Use / 



This activity investigates energy use in the packaging of goods, using local 
litter as- the focus. In a one to three week unit of study, students trace 
the energy flow in the manufacturing, distribution, and use of dne disca^rdecj 
container. For Junior and Senior High School. - 



by Gary W. Laird 
Douglas Anderson Junior High 
Jacksonville , Florida 



How will your students Jikely see the purpose in studying the energy used 
in ordinary containers? For stgrters, they will soon realize ..that energy affect 
their daily life. As it»is, students use cpntainers of every size and shape 
every day, but do not realize how much energy they represent. Part of each 
activity in this unit supports the growing realization that energy is"^ spent at 
each stage of a container's cycle, ^.earning how to estimate the energy used 
at each stage is a key goal in each of the four activities,^ but this goal ought 
to-be developed by tapping the resources offered by the school. Visits to local 
manufacturing plants, talks by guest speakers, and surveys taken in the home 
and coiranunity are onl]^^ fe\f^f a wide variety of sources that can advance the 
other goaljs of this ^J^5i&X.^^^3^ec>v-"^^ 



:t 




The Nscientif ic streOT^ in this unit is placed on the energy used in the pro^ 
duction and t^j^anbpor tat^ow of containers. The social stress is placed oh the 
personal decisions involvj^d in their use. , The over-all*^ learning objective is 
to have each student acqi/ire a working knowledge of the energy demand placed 
on all members of the community by the use, storage, and 'transport of containers 
with the accent on the amounts of net energy before and after use*. 

GETTING STARTED ' ^, , ' ^ 

At the 'beginning of the unit I suggested that the students write to various 
manufacturers of Containers, or visit a bottling or canning plant . Students 
should obtain some basic information about durability of the containers, cbsts 
of manufacturing and distributing containers, and estimates of recycling (or 
washing) costs, and storage cKarges. In addition, I encouraged reading and 
research in books and current periodicals and the collection of direct energy 
data. These notes become part of the necessary background information, and 
were drawn on in developing basic understandings, skills, and attitudes when the 
full project got underway. 

> Activity 1: Litter Distribution ^ 

Each student was asked to make a survey of the kin^s of containers they 
might, find at a street corner, an intersection* or roadside. (In order to keep 
the' sample random and uniform, I asked the' students to survey a sixteen square 
meter area only, and to take surveys in representative parts of the community.) 
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One. week later the information was compiled on an Energy Board. Each 
type of cohtaitter was given a Btu or calorie energy use factor, basing determina 
tion on the previous research information. We made a line graph to show the 
number of. containers in each catefory: . glass, paper, plastic, or metal. We 
plotted the net energV used in each type of container. • If a container was 
reuseable or recyclable, we subtracted an energy constant and plotted thfese^ » 
containers against the non^returnables . 

i ■ . - • , 

We concluded Activity 1 by summarizing the total enfergy ampftnta of all 
the litter, and put the tables aside for later reference. We ftso Aojected" 
the total energy (estimated) demands for a year in both returnab;.e andv non- 
returnable containers. And we-'estimated the total energy use if " only-returnable 
containers were used for a year in the community. ( ' . 

Activity 2: Rettirhable vs. Using Once-Only Containers 

Students formed committee groups to gather Information on local recycling 
efforts. They made an Energy Board comparing costs and energy use of recycling 
litter with rion-reuseable litter. Space on the Energy Board was allotted for 
suggestions for more effld^nt use of energy In containers. 

Group 1. Visit -a bottling plant, or Invite an expert In -this field to 
come to th^ class to talk about energy use In the container business. r ' 

Group 2. Visit food processing companies to tlnd put specific costs' of 
food containers. 

Group 3. Talk to -local government officials who have responsibilities in 
litter collection. Ask about recycling efforts and their costs, ' 

Group 4. Collect Information to support arguments for alternative ^anur 
facturlng and food , distributing networks. . * 

Activlt 




- GalctiUtlng the Net . Energy/ V^k. in Manufacturing " " 

.' Studertts w^e-assl,"gri^(^:-pr£>ject; in survey-^ First, they looked at 

the trash and l^p^ a,g,hhke:far ■ the t^pe and amount of containers. Next, they 
surveyed local^Tood btrtldt'^, In^juif l^ng. into ^ t costs of food in specific con- 
tainers. They comp*ffeii:,'ttf^§& fiijdings^^ statistics compiled In Activi-' 
ty 1, and revised i,tHeirVenergy. .est;im^ when' necessary. - ' ^ • 

■ / ' '■■■ ,7-" ^ ■ V '■ . ■ 

Activity 4: Charting the Energy Flow ' " 

Each student. traced theCenergy use of the container cycle with one speci- 
fic container. (The flow starts with the energy use in mining the metal and 
ends its cycle as litter.') The estimation of the Btu's is made from Energy 
Board figures and by using the background notes. A sample diagram follows. 

• NOTE: Most teachers will want students, to Identify alternative technologies at 

the end of this unit. For example, they should think of new ways of shopping, Im- 
. proved transportation methods, refrigeration by solar energy, methane dnergy from 
was^e^and c.onsider._organi^-f-i^Fmiflg^-a^id-^t^o^ke-some-pers 

toward consei;vatlon . y 
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KILL A WATT 



Eighth grade mathematics students are introduced to a series of activities 
th^t encourage energy conservation. Students assess their present house- 
hold enei^gy usageAand propose practical ways to make significant savings. 



Why Energy Education ? 



by Diana Margotto 
Washington Junio.r High School 
Green Bay , ' Wisconsin 



To combat the energy crisis we must reali^^ we do not need as much electri- 
city as we think^e do. We have been wasteful users, of ^liectricity and of non- 
renewable resources which produce electricity. The time J.s here to reevaluate 
our electrical heeds , and to' attempt an individual kilowatt cutback.^^, Even tjiough 
an individual's contribution may seem small, the combined efforts of many indi- 
viduals can greatly reduce total electricity energy requirements.. , . 



Energy education will enlighten the young student about what the 'past has 
been, what the present ene^rgy crisis represents, and what the options and pri- 
orities are for the future. Each young person's individual acts of "conserving v 
enexgy in the home can have an impact on the family, the^ the community, the 
^ state, and finally on the -entire nation, so that^.ideally there would be no more 
A energy crisis. ' ^ ^ 

General Procedures for Teaching 

Kill A Watt was designed for eighth grade mathematics s^Wents to enable 
them to recognize the need to' develop conservative habits and attitudes, concerning 
the consumption of electricity. Although thi^ learning package Vas developed 
to be used as supplementary work for eighth grade mathematics passes, it can ^ 
be utilized in grades 6 through 9 with (ah integrated, interdisciplinary approach. 

Students see the reasons why they are learning about energy conservation • 
through behavorial objectives for each energy-related concept stated from a" 
consumer^oint of view. An accompanying bibliograpy indicates sources of .in- 
formation used in ►the writing of this; energy conservation learning package. 

vrrt^ Organization of » Learning Package 

As the ti.tle indicates. Kill A Watjt has a major concept of conservation of 
electricity. The eight sub-concepts related to this major concept are: (1) Meaning 
of the Energy Crisis, (2) Finding Energy Solutions, (3) Energy and Your Life 
*Style, (4) Reading Electric Meters, (^) Computing Electric Bills, (6) Use of 
Household Appliances, (7) The HousehoTd-R^ergy Game, and (8) Kilowatt Counter. 

The te'acher, can be either a director or a facilitator of learning ^ about 
electrical energy conservation as students involve themselves in the various 
learning activities by reading reference materials, viewing films > planning panel - 
discuss^'ions, collecting data^ solving mathematical problems, interviewing re- 



source people, developing a bulletin diSjjlay, and cpntributing to class 
discussions. > ■ ' > 

Timing depends on the usage of .Kill A Watt. Suggestions are": (a) four . 
to six weeks of Intentlve study, (b) one dajfr a week for a semester, or (c) 
one day every two weeks for the entire school year/. 

• , (' . .. I ■ 
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LEARNING ACTIVITY ON METEft READING 



Tho^amount of eleotrlclty you uoe, Is meaeured by a METER 
attache^^to your house or apartment. An electricity meter has 
dials on which one or more needles will point to the number of 
kilowatt-hours of electricity that you have used since the meter 

* . .... 

was Installed*. One. of the dials on the meter will look like this: 

'Numbers on the Dial 



Dial 




Nee^dle 
Direction needle turns 



STUDY the: ILLUSTRATION 'BELOW, . ^' 



l^hls Dial counts 
igilts of 1000 
kll owa 1 1 -h o ur s 
each. 



This Dial counts 
units of 100 
kilowatt-hours 
each* 



This Dial counts > 
^Vniy^s of 10 
kilowatt-hours 
ieach* 



This Dial counts 
singled ( 
kilowatt-hours* 






'3 
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Dial A 



Dial D 



Dial B Dial C 

Dial A. The needle turns in a oiockwis» direction. /^^ ^ ... 
Dial B, The needle turns in a counterclockwise direction. V^' - \ 



Dial C. The'needl« turns 



In a clool^ise direction. /^^^V 



Dial D. The needle turns in a counterclockwise' direction./^ >i 
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As the noeillli turns in a clockwiso or cDuntercloekwlsa 
dlrBCtlon, It, couita one unit of olectriclty usodi Tho 'number 
of units counted |s THE LAST NUHBEH PASSED BY THE NEEDLE,, 

in the preceding page of the single dial shows 



The diagram 



tllat one unit of i^lectpiclty hae been counted. 

^ STDDY THE aei^ond illustration carefully to notice that several 
dials are needed I o count the total number flf units of electricity 
used in a'horae, The reason for the four dlala is that each dial 
can fcouftt^nly terj units, so each dial as explained will count 
a unit of a diffeifent site* 

llptlce that the nbedle on Dial k has Just psissed the number 1. 
Therefore, this needle has^uat countec^'^one unit that neasures 
- / / (IV lOi 1000) kilowatt-hours* Dial A jtaeaaures 



Wlowatt-hours* ' ' ^ ■ ' ' C 

Thp needle oii Dial B has just counted the number 9, This 
needle has Just colunted 9 unite, each measuring ^ '* (9, lOO, 900) 
Idlowatt^oure, I^lal B reads 
klloHattMiours, 

: The needle ft\! 
Dltl C rattdfl 



_(9, 100 , 900) 



' The needle on 
Dill Dreads 



ERIC 



Dial C has Just counted the number 2. 
(2, 10, 20) kilowatt-Kours. 



Dla) D has Just counted the number 6* 
_(6, 60^^) kllovatt-hours. 



- The;cofretft cbolce8;for the blanks above are 1000, 1000, 100 

\ ■ ■ ' - ' • ' 

900, ?0, 6r . 

Id order to gjt the total reading of the electri'oity meter 
ibovn abojre, we mist add together the readings on Dials A, J, C, 
and D« In other word^, we must add 1000, 900, 20, and 6 to get ' 
• total of 1926 kiloMtt-houra. 



Study , the meter below, FiU in the blanks beneath eaoh diaU 




kilowatt-houra kilowatt-houTB kllowatt-hoprs kilowatt-houra \ 

-I ' 

According to, your oalculationi, this, meter shows that a total 
bf_; kilowatt-houra haw been used* 



The meter shown ,below reads 



kilowatt-hours, 




\^ 7^1 p J r '-41 P 

\,^y \tjJ 



Mb .neter . reads 



kilowditt-hourst 




1 ~ y 
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Bach month a nan fron^tha po/er company |s aent to your 
hone to raJd your alactrlcUy'TOtlT.' Hla Job la to dotermlna 




how Bjuoh aloctrldty you U8od! du: 
Bupposa jouf meter lookod like tt 



Ing the mm^ For exanple, 
le month of April: 




i\c?.ording to the neteri yoi ha^e used to date ' 
kllovatt-ho^trs of electricity, , ^ 

■ In May, the person^ fr^om the power company makes another 
reading. I • 




H« fliids that your electricity motor now road8_ 

, kllowafe't-hours, Since the April reading, you have usod 



kilowatt-hours. You find thia by subtracting the April reading 
froh the Hay readingi v ■. . ' 
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DAILY USE OP ELECTHICITY IH HY HOHE 



• 

It 

DATE 

. / 


.TIME 


ELECTRIC METER 
READIHO 'Ikwh) 


KILOWATT- 

HOURS USED 
DAILY 




1. 










2. ' 





















k, 

7 




















6. 










7. 






It 


■■ — - -■ • ■ 


L ' 














— It 




10. 










11. 




t 






12. 










n. 


0 
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BLBCTRICm RATE SCHEpUI^ FOR OREBH BAY (Haj, 1975) 

' ■ ■ ■ ■ ' ' ' , 

EHEROTCHABte J ' . 

PlPst ZOOKwhat $ ,.0I|30 ' 
HMtl300 Kw&at ,0260 » 

Owl500Kuhat ,0215 
Total Kuh at (PmI Cla\w«) >002l5 



mm BILL COMPUTATIOH: Suppos* that jm total 
8l9Ctricit7 consumptloa for the month amounted to 
, 500 M. The charge for this monthly conBurotlon' 
, would be figurec^out in thievay, ' , 

Plrat 200 Kwh at t.OMO ' ' ' 

Hext 300 Kwh at $.0260 kSO ' 

Total of 500 Kwh at $.00215... jiio8 (Fuel ClauaaJ 

Totai„|i7;i;H f 



' ' WORK SPACE PCS ABOVE COMPUTATIONS: 



• •Hosts' 



COHPUTINQ ELECTRIf BILLS « ■ • 

TWork all problema on thlji paper showing the calculations 
for each, Dae the Oi|^en Bay rate schedule to do theee, ' 

• 1. Jr. CoUjna read his nutor at the beginning of Hay 

It roa'd l|335 Kw&. When he subtracted tbe April readinn " 
of 3916, he found the number, of ■kllowatt-hours he used 
In one month. What would his electric bill amount to 
in Oreen Bay ? 



2. Can you find an error in this bill 1 



^ Mr, J. J, Jones ' ■ 

HI Energy Blvd. ' ' v 
; , AntsTille, Indiana 6oj6l/ ' ^ / 

■ J"' , * . 

r Previous Present No, Kwh. 

-'meter netei' Used 
' reading reading' 

' ' 3569 lfl29 560 



Amount to 
be paid . , 



$20,16 

\ 



3. The Wisconsin Public Service Corporation decided to ' 
drop its fuel charge for the next three months. 
How would this reduce the electricity bill iri problem 1, 

- ; ' : ' , : \ ; 



WHAT IS A KIMMAW-HOUR ? 

4 



' Take a look at an ordinary light bulb and you will ^ 
notice that Ita wattage Is lbdlcated» For exaiplo, the 
bulb wlfiit read 100 wattflj, 60 Matts,^l|0 wtta, and ao on, 
Ihe wattage rorlcejl on a bulb Indicates the amount of 
electricity that bulb will use in one hour* *1 

Por example, a 100-watt bulb will uee 100 vatt-houra 
of electricity in 1 hour. Slidlarly, a 60-watt bulb will ' 
uae 60 watt-houre of electricity in 1 hour. How many 
watt-houre electricity wlU a liO-watt bulb uae in one hou? T 
w att-hourai 

Will rl5-^*att bulb use 30 wait-houra of electricity in 1 hour ? " 

Since a I^O-watt bulb will uae w att^oura of electrl- 

city^^n i hour, then the eauie bulb will uee w att»houra 
of electricity in Z^hourSi How wany watt-houre of electri- 
city will a liO-^att bulb use in f oiir houre ? _^ 

To answer thla question, you luat multiply the nuaber 

by the nuabe r ^ > Ion find that a IjO-^att bulb will 
use 160 w att«bours of electricity In four tioursi 

<HHHHHHHHHHHHHHHHHHHHH»m«^^^ 

Answer the following: / > 

1. A lOQ^tt bulb will uae 10 0_ o f 

electricity in 1 hour, 

2, Two 100-watt bulbs wlli uae _ . ^ ' . . 

of electricity in 1 houTi b 

3f How amy watt-houra of electricity will 3 60-^att 
bulbs use in 1 hour 7 In three hours f 



The average fanilly will use many lOO-watt bulbs, aany 
other bulbs of varying wattage, and a number of electrical 
appliances as welli I* is for this reason that thtf typical / 
hone will probably use during one Bi||ith^ several thousand-,/ 
watt-hours of electricity*. 

Because: the average home will use several thousand 
watt-hours of electricity In one aont, it is more convenient 
f to aeasure the anlount of electricity in a unit larger than 
^ the watt.hour». One kilowatt-hour is. equal to 1000 watt^^oura, 
taj!BBH that a kilowatt-hour is larger than a watt-hour» 
.Two kilowatt-hours equal w att-houra, 
500 vatt-houra equal of a kilowatt-hour* 

How ttaijy ^watt-houre equal 5 kilowatt-hours. 

If five 200^att bulbs were used for one hour, they 
would uae a total of $ tines 200 watt-hours or 1000 watt-houra 
or .1 kllowatt-houri ' 

AHSHER Tffi POUflWIHO: 

U If each fluorescent tube In the lighting fixtures in ^ 
your claaaroon is labeled 1|0 watts, how nany watt-hours 
of electricity is being used in 1 hour T How nany . 
' kllowatt-houra in 1 hour T 

2, How nany kilowatt-houra la being used today if the llghta 
in this classroon are turned on for 6 hours f 

3» In what other waya besides the overhead lighting is 
' electricity, used In the claaarooa ? ' " 



* DESIGNING 'AN ENERCYr-EFFICIENT HOUSE 



Designing an energy-efficient house and making people aware of the simple 
design factors which affect household energy consumption is the focus of 
this unit, called simply, IDEA, for architectural drafting students in 
high school. . ' ^ , V%* 



A, ■ . 

^ \_ by Dale Raths , 

Arvada West High School 
Arvada, California ^ 

Ever since the stone age, man has been continually modifying his physical 
surroundings for protection and comfort- We have traditionally attempted to 
dominate the . environment rather, than to harmonize with it. Now after many ^ 
years of enjoying -the luxury ^of abundant energy and fuel supplies, we have come 
to the realization that these resources are finite. In order to survive we ' 
must con,trol the factors for which we are responsible; namely, the demand fof 
energy. As teachers, we can help our students accept this responsibility. 

We will need to help students redefine the relationship of the planned 
environment and the natural environment. However, it must b^ a team effort. 
As social studies teachers we can help develop these attitudes ic how energy 
resources affected out past, and how they will determine our future.. As science 
teachers we can provide the understanding of energy concepts, and how they are 
used. With both the attitudinal changes and the scientific understanding in 
hand, the student can begin to design a house that is in harmony with the en- 
vironment. ^ ^ ^ 

Conservation of present energy sources is of immediate concern as it will 
be several years before alternate sources will have even a negligible^ effect on 
present resources. It is for this reason that I have elected^to integrate a 
simple unit on energy consei^at^on into my traditional architectural drafting 
curriculum. Traditionall5^^iphe course requires the students to design a simple 
house in the first semestert^f the course. With the inclusion of the energy 
unit, I ask the students ^^b^d^ign^ a energy-efficient house. Each student 
selects at least one t9p;J^|-^;^a^tii|ng to energy conservation in home building. 
After some research he-$%^J^^ his findings to the^lass, becoming the resi- 

dent consultant in th^-^par ticular speciality of his research. As the design 
of the house progresses, the individual consultant offers his educated opinion. 
Hint: Don't be '.surprised if some students wish to use the benef^its of their re- 
search ity^nother class as a report topic. The studel:its^et caught up in the 
fascination " of their own researc::h. - . 



Following is the uni-%*: An ^Ertergy-Ef f ic fen t" House , presented in outline 
form. Keep in mind .that this is not a separate unit, but one that is integrated 
within a tradition^ unit in architectural drafting. 

, ^ • Des igning An Ener'gy-Eff icient House 



This unit will provide an understanding of end^rgy concepts as- they relate 
to building construction, and how energy can be ^:onserved by more appropriate 
design. At the cone lusign of this unit students should be able to: 



Idontjify most cost efficient desip;n features of a house, i.e. those 



features that are cost efficient due to their energy conserving qualities 

2.^ design or draw a plan of an energy-saving component that could be part ^ 
* of a house. , / 



Major Concepts or Topics for Research ^ 
SITE ' . * 

Existing Vegetation 
Landscape 

Topography (Shape) ^ 
Exposure Variations 

Sun, Wind 
Water , • 
Soil 



CLIMATE 

Sun 
Wind 

Ventilation 
Heating 
Cooling ^ 



Evaluation Suggestions ; 



STRUCTURE 
Style 

Climate Control,. 

Lightiiig 

Fireplaces 

Insulation * 

Windows ' 

Doors 

Other Openings 
Materials: 

wood 

masonry 

metals . 

plastics 
Appliances 



As evaluation "^some students ^ight wish to build a cutaway model of an 
energy-efficient house. This project could be used for a school exhibit or a 
home show in the community. • 

Resource materials on this subject are available. 
Books ! 

Adams, Anthony, Your Energy Efficient House: Building and Remodeling Ideas , 
Garden Way Publishing, QJiarlott^, Virginia, 1975. 

Eccli, Eugene, , editor, Low-Cost, Energy Efficient Shelter for the Owner and 
the Builder , Rodale Press, lite., Emmaus, Pennsylvania, 1976. 

Pamphlets : 

"The Energy Challenge. Wha^CajiJ^^ori^.^ShelL^^a 
— . — TexaW^eOr: ^""^ , ' 

ERDA Technical Information Center, P.O. Box ,62, Oak Ridge, Tennessee 37830. 



\ 



SOLAR HEATING AND COOLING 



Experiments in this activity involve stuld^nts in calculating solar heating 
and cooling temperatures, such as testing the effect of paint on glass f^ 
the absorption and reflection of sun heat. (For. grades 7-12, with adaptlo^ 
by the teacher,) 



by Paul Shiffen 
Matawan Regional High School 
Matawan, New Jersey 

Since we are all consumers of energy, it is the responsibility of all of 
us to lea^i more about energy sources and ^the ways we' can use energy more ef- . 
ficiently. Energy conservation projectfs such as the ones I h^ve developed apply 
to the home as well as thfe school. Students should be encouraged to use re- 
sources at^ome". to perform Experiments similar to the ones in these lessons. 

Pupil-teacher planning should involve the assignment of specific pro- 
. jects. Some of the projects can best be done by thd class as a whole. Some J 
can best be done by committee. Some projects are mcfet effectively completed 
by individuals. Ifliatever the arrangements, it is hoped that students will 
develop, from p^aKiclpatlon in the projects on solar energy and energy efficient 
design, attitudes consistent with conservation of nat^ural resources. 

Skills in critical thinking as well as specific skills in gathering dat%i. 
are major goals of these projects. The teacher will find in each of the pro- ' 
^^ects many opportunities to introduce and develop math, graph constructipn, use 
of basic tools, and vocabulary building skills. . ^ 

\ • : 

SOLAR ENERGY 

'This ^tivity requires a classroom" with windows facing the ea^'t, west, or 
south side. The sunlight must enter at least in the morning or afternoon,^ while 
the students are in attendance. Students should collect metal containers of ' - 
every ^hap^ and size they can find. They should paint the outside of these flat 
black. Then the containers should be filled nearly full of water and placed 
in the sunlight. ' . 

# Every 15 minutes someone in the class should take the temperature of the 
air in the room and the water temperature in the cans. (It is recommended that 
the kind of thermometer that can ^est fit these needs is one that is calibrated 
up to 100 degrees centigrade.) (students should record the information in both 
table and graph form. .VA 



Sample Reading: 




i ime 


Air 


8:00 


24 


8:15 


26 


8:30 


28 


8:45 


,30 


Graph Sample: 




100 ., ' 




°o . ' 




25 





iTater (irJ " Centigrade) 



50 > 
60 
75 
100 



8ani 



Time 



9am 



Students were motivated and stimulated by these methods of collecting and 
recording data. They observed the relationship between air and water temperature 
and made some generalizations about collectini' and storing solar enjergy on the 
basis of evidence collected from the exper^ent. 

.AN ENERGY CONSERVING HOME 

". PEimarily designed for students in grades 7-12, this activity jirovides an 
opportunity for students to design and construct homes of various shapes and 
sizes and required them to consider T^olume, cost, strength, and ease of construc- 
tion, as well as energy efficiency. ■ ^ 

We began the stu'dy"^th"i" d'iscussion of the homes of the North American In- 
dian. These were traditionally conical, sperical, or triangular shapes. Then 
we examined the shapes of the^e homes in 'terms of strength and conservation of 
energy. At this point we compared the typical rectangular home with an A-frame 
home of the same f*5»r space. . Most math students knew that the area of a trian- 
gle is base X. height, and that the volume of a triangular home is one-half 
that of a rectangular one. - 

^The A-frame uses. fewer but heavier members, and is stronger. Since the mem- 
^bers are larger, more insiy,atlon can be. used. In this type of construction 
there would be one-half the volume to h^^t and cool. Fifty -percent .more insula- 
tion, greater strength, less construct ion time and cost, and less exterior main- 
tenance are- only a few of the advantages offered by this home. , In addition^, the 
sloping roof is well designed for adding devices for solar heating and cooling. 

SOLAR HEATING AND COOLING 

Either venetial blinds or shades can be used for this activity, which may 
be more appropriate for teachers or principals to use than students since it 
involves a greater ti'ine span than the activity with the water cans. 
' ' ■ . ■ ♦■ 

Most Venetian blinds are painted a light color and are therefore suitable 
for reflecting the energy <of the summer sun and reducing the air conditioning 
costs of the office. In winter one side of the blind should be painted black 



r this experiment. (Flat black will help absorb the energy from the sun 
and reduce.heat costs.) The total effect of this activity should b^ measurable" 
in reduced energy costs over the school yeat. Students can flelp keep a record 
of the heat and air conditioning costs, and compute the savings. 



A similar activlt)" to the Venetian blinds calls for the use of different 
colored drapes, dark cloth, for winter, and wliite for summer to absorb or re- 

-flect-^^fie" solar energy.. Reversible 'drapes may be the bestf*answer. The approxi- 
mate energy absorbed and reflected can be estimated by multiplying 300 times 
the number oi square feet of window area to get the energy gain or loss in Btu's 
which is about what is needed to heat or cool the average classroom. Data 

' collected by students, teachers, and administrators mig ht be forwarded to 
appropriate county "or state officials, ^ 

^ SOLAR HEATING 



This project is suitable for students in grades 7-12. It consists of a 
water storage container, a water pump and a solar energy collector. 



SUNLK 



OOULBCrOR 





The "^collector should be made of metal, painted(^black, and covered with poly- 
ethylene. The pump should be selected according toVhe reLjtive size of the 
collector and storage tank. A fish tank and pump would be suitable for a small 
model. In either case, the water is pumped over the solar collector while it 
is exposed to the sun. \ 

Students can record indoor and outdoor air temperature as well as water 
and collector temperature. By observing these, data, they can be determined 
whether increased collector or storage capacity is needed. 



r 



LIVING "WITH WIND POWER 



In this activity, students learn about energy through a series of "unipacs". 
Each unipac emphasizes th^le inquiry approach'\o learning and encourages stu- 
dents to make decisions at)Out alternate sourc>^ of. energy and conservation. 
This , unipac can be used in grades 3-5, and in junibr high. 



by Elizabeth Wooten 
West Boron Elementar/ Schp 




Students should become aware of the value of energy, what it^ does for us 
and why it is important. They should also learn about alternative energy sources 
which are ecologically sound, especially wind and water power and solar energy. 
This unipac about wind power emphasizes the advantages of home-generated electri- 
city. At the end of the unit the students will be able to: ' 



1. 

2. 
4. 



list four uses of wlnd\power. ' - 

describe the wind' 'currents . <^ ^. 

describe the effect obstructions have on wind currents, 
tell why wind plants may be used, as a major source of 
ener^. 

jj- ' ' ."^ . " ^ ■ < ■ 

^ We^start the unit on wind power by' examining the statement that wind Ifas^ 
always been and will always be ftee. . Some of the initial activities were drawing 
pictures of sailing ship^ and windmills. To focus attention on. the study of 
wind t)ower, I^sked students to participate in a series of hands-on activities 
which are outlined for you: , 





B. 



ce your own version of a propeller for a windmill to test in the wliid. 
Compare it wjith a well-balanced model. 

Make a string gauge, a tunnel gauge, and helix gauged (See patterns, 

for these at the end of this outline.) ' / ^ 



C. ' Make plnwheel^ for spinning In the wind, 



D. Make model windnjill towers using soalced (overhight) garbanzo bearis 
^and tooth picks. (Garbanzo beans are similar to chick peas.) 

Calibrating and Recording Data . - 

A. Read wind' speed using cardboard gauges. 

, .-f B; . Read wind speed by hand anemometers. 

, C. Check appliances at home for amounts of kilowatt hours of electricity 

used in the home over a short period of-* time. Compare this usage with 
^estimated kilowatt hours of electricity from a wind plant. Choose 
•which appliances you would eliminate, if yoii had to^ 



Playing Activities ' ' 

A. Bring to class assorted- siv^es of nickel-cadmium rechargeable batteries, 
fully charged. Bring a favorite battery-operated toy ^and experiment 

: with an ammeter to determine the energy drain on the batteries when 

the toy is u^^ed. Make a list of the c].a5s toy«= and record the amperage 

drain of each eneigy dser. Which is tha least? ^ 

^ ' / ' ,^ ^ • 

* / 

B. Read wind speed by using a hand anemometer to determine when you should 
recharge your batteries, A low charge battery cannot operate £Ci)toy. 
Students make the connection between this observation and conclude that 

a drained yihd plant battery system will not operate household appliances 
They also learn that variability is wind power^s biggest drawback. 

Understanding Wind Currents . ^ ^ 

Use a hand anemometer and check: * * ' 



A. wind speedy facing the direct wind; 

B. wind speed between buildings; ' 

C. wind speed at the^^rners"" of buildings>^ 

p. Find the places where the^wind blows strongest and where the wind is 
weakest. . 



E. Make a statement about wind currents. 
Use handmade wind propellers and aim them: 

A. into the direct wind; 

B. 'around the corners of buildings; ^ ' 

C. between buildings, facing the strongest wind. t-vi 

D. Tell why swift winds in different locations propel the blades faster. 
Tell why 'the direction in which you aim the propeller makes a difference 
in the speed by which it tui^ns. 



Experiment With a Bicycle Generator 



A. With a .classmate peddling and providing the energy source, and 
aether holding positive and negative generator leads, try to feel 
trfe electric current, 

•« ■ . ■ 

B. :Attempt to hook; up the generator *leads . to a small light bulb. ' 
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